A simple and precise HPLC method has been developed for simultaneous quantitation of lansoprazole and domperidone in pharmaceutical formulations. The chromatographic separation was achieved at ambient temperature using an Intersil C 18 (4.6x 250 mm, 10 m) column using a mobile phase comprising of 0.1 M sodium acetate and acetonitrile (55: 45 v/v), pH adjusted to 7.0 with orthophosphoric acid. The retention times for lansoprazole and domperidone were 5.78 min and 3.77 min respectively. The mean recoveries from the capsule formulations were between 99-101%. The detector response was found to be linear in the concentration range of 24-36 g/mL for lansoprazole and 8-12 g/mL for domperidone. The developed method herein described can be employed for quality control and routine analysis of drugs in capsule formulation.
INTRODUCTION
Lansoprazole {2-(((3-methyl-4-[2,2,2-trifluoroethoxy]-2-pyridinyl)methyl)sulfinyl)-1H-benzimidazole} is a proton pump inhibitor and has been demonstrated to be effective in treatment of peptic ulcers, gastroesophageal reflux diseases and Zollinger-Ellison syndrome [1] [2] [3] . It has been determined in biological samples and in pharmaceutical formulations by different methods, like UV-Visible spectrophotometry [4] [5] , high performance liquid chromatography (HPLC) [6] [7] , high performance thin layer chromatography (HPTLC) 8 and liquid chromatography electrospray tandem mass spectrometry (LC-MS-MS) 9 . It is official in United States Pharmacopoeia where the method of assay involves liquid chromatography 2 . Domperidone is a peripheral dopamine receptor antagonist and indicated as antiemetic and antinauseant. It is a prokinetic agent and thus stimulates gastrointestinal motility 10 . Chemically, it is 11 . It is official in British Pharmacopoeia 12 and European Pharmacopoeia 13 . Non-aqueous titration is the official method for assay of domperidone in latest edition of British Pharmacopoeia 14 and European Pharmacopoeia 15 . Many reports are available in the literature for analysis of the drug individually or in combination with other drugs from dosage forms and in biological samples. The techniques include spectrophotometry 16 , HPLC 
MATERIALS AND METHODS
An isocratic HPLC system from Jasco, India equipped with Intersil C18 column (4.6 x 250 mm, i.d. and 10 m particle size), PU 1580 pump, UV-Visible detector and a 20 l injecting loop was used for the study. All the reagents and chemicals were either Analytical Reagent (AR) grade or HPLC grade. Reference standard of lansoprazole was obtained from Dr. Reddy's Laboratories Ltd., Hyderabad, India and domperidone was obtained from Aurobindo Pharma Ltd., Hyderabad, India. Their authenticity and purity (lansoprazole 100.0 % pure and domperidone 99.81 % pure) were certified by respective laboratories. Sodium acetate (AR grade), orthophosphoric acid (AR grade), acetonitrile (HPLC grade), and purified water (HPLC grade) were purchased from E-Merck, India Ltd. A commercial capsule formulation containing lansoprazole (30 mg) and domperidone (10mg) were purchased from the local market.
Standard preparation
The standard stock solution of lansoprazole and domperidone was prepared by weighing about 50 mg of each compound in a 100 ml volumetric flask. The compounds were dissolved and diluted up to the mark with the mobile phase. The stock solutions were further diluted with the mobile phase to obtain a working standard containing a concentration of 30 g/ml of lansoprazole and 10 g/ml of domperidone.
Sample preparation
Twenty capsules were weighed, contents removed and crushed to a fine powder. The powder equivalent to 30 mg of lansoprazole and 10 mg of domperidone was taken in a 100 ml volumetric flask. The compounds were dissolved and sonicated for 10 minutes. The solution was filtered through 0.45ì membrane filter paper and the filtrate was further diluted with mobile phase to obtain a solution containing 30 µg/ml of lansoprazole and 10 µg/ml of domperidone.
Mobile phase preparation 8.203g of sodium acetate was dissolved in 100ml water to yield 0.1N sodium acetate solution. The mobile phase was prepared by mixing 45 volumes of acetonitrile and 55 volumes of 0.1 N sodium acetate and pH was adjusted to 7.0 with orthophosphoric acid. The prepared mobile phase was then filtered through 0.45ì membrane filter and degassed.
System suitability tests
An aliquot (20 ìL) of standard preparation of each drug was injected into HPLC column operating at ambient temperature. The compounds were eluted by pumping the mobile phase at a flow rate of 1.5 mL/minute. The eluent was monitored at 284 nm. The system suitability was evaluated by making replicate injections of standard preparations of both the drugs under above optimized chromatographic conditions. The results of system suitability study are presented in Table 1 .
Where, At = average peak area response for each drug sample, As = average peak area response respective to standard drug, Ds = dilution factor for standard drug, Dt = dilution factor for sample drug, Ws = weight of standard drug in mg, Wt = weight of sample drug in mg, LC = label claim, A = average weight of capsule in mg.
Method validation
The analytical method was validated as per the guidelines of International Conference on Harmonization (ICH) and USP for parameters like accuracy, precision, specificity, ruggedness, linearity and range 20 . To ensure the reliability and accuracy of the proposed method, recovery studies were carried out by mixing a known quantity of standard drug at three different levels (above and below the normal level) with pre-analyzed sample and contents were reanalyzed by the proposed method. Precision of analytical method was assessed in terms of repeatability which was checked by analyzing five independent samples of lansoprazole and domperidone at 100 % concentration level and calculating their percent relative standard deviation (% RSD). The ruggedness (degree of reproducibility of the test results under a variety of conditions) of analytical method was studied by analyzing the sample at different conditions, like interday, different days, different analyst, etc. In addition, the drug solutions were tested for drug stability during experimental time period. The results of formulation analysis and recovery studies are summarized in Table  2 and results of method validation studies are given in Table 3 . 
Linearity and calibration
An aliquot (20 ìl) of standard preparation of each drug was diluted with the mobile phase so that the final concentration of lansoprazole and domperidone was in the range of 5-50 µg/mL. The resulting solutions were injected, and eluent was monitored at 284 nm. The peak area responses were recorded for all the peaks. The calibration curve was obtained by plots of peak area response versus concentration of respective drugs.
Assay
Five injections of mixed working standards and sample preparation were chromatographed using an injection volume of 20ìl after equilibrium of stationary phase with the mobile phase. The content of lansoprazole and domperidone in commercial formulation was calculated using the following formula-
RESULTS AND DISCUSSION
A typical chromatogram of lansoprazole and domperidone in commercial formulation is depicted in Figure 1 . The mobile phase containing 55 volumes of 0.1 N sodium acetate and 45 volumes of acetonitrile (pH 7.0) was found suitable for both the drugs giving reproducible and stable peak. The retention times for lansoprazole and domperidone were 5.78 min and 3.77 X 100 LC = At As
Ds Dt
Ws Wt A LC X X X Table 1 . Results of system suitability studies Table 2 . Capsule formulation analysis and recovery studies * Mean (± standard deviation), n = 5.
min respectively. During analysis of drugs in combination, the drug peaks were well resolved and eluted at same retention time as when analyzed alone. Thus the method was capable of analyzing both the drugs alone or in combination. The system suitability was evaluated by making five replicate injections of mixed working standards and standard preparation, and peak responses were recorded at optimized chromatographic conditions. The results are presented in Table 1 . There was good repeatability of proposed method as the precision (%RSD) of the method was less than 2% for both the drugs. The mean recovery observed was 99.93 % (±0.1944) for lansoprazole and 99.96 % (±0.4370) for domperidone which indicated that method was accurate. The content of the drug in the commercial formulation was in good agreement with the labeled claim. The lansoprazole and domperidone marketed formulation was found to be linear in the range of ±20% of the test concentration. The linearity range was found to be 24-36 g/mL and 8-12 g/mL for lansoprazole and domperidone respectively. Specificity studies indicated no significant matrix effect on the result of analysis as retention time for both drug in the marketed formulation was same as that of the pure sample of the drugs. 
CONCLUSION
The proposed reverse phase HPLC method provides a convenient and efficient method for separation and estimation of lansoprazole and domperidone in combined dosage form. There was no interference from the expicient used in capsule formulation and hence the method was suitable for analysis of capsule formulation. The result of validation showed that the proposed method was simple, precise, accurate, linear and selective. Therefore the method herein described can be employed for quality control and routine analysis of both drugs in their combined pharmaceutical dosage form.
